[Molecular chaperone HSP90 as a novel target for cancer chemotherapy].
HSP90 is one of the major molecular chaperones whose expression level increases by environmental stresses. Even under normal conditions, HSP90 is a highly abundant cytosolic protein and is essential for cell viability. HSP90 is involved in the maintenance of appropriate folding and conformation of many cellular functional proteins. These "HSP90 client proteins" are associated with HSP90 and they include a wide variety of signal-transducing proteins that regulate cell growth and differentiation, such as protein kinases and steroid hormone receptors. HSP90 functions in an ATP-dependent manner with other molecular chaperones such as Cdc37 and FKBP52. An HSP90 inhibitor, geldanamycin, binds the ATP-binding pocket of HSP90 and specifically inhibits the essential ATPase activity of HSP90. Thus, treatment of cells with geldanamycin results in inactivation, destabilization, and degradation of HSP90 client proteins. Because HSP90 client proteins play important roles in the regulation of the cell cycle, cell growth, cell survival, apoptosis, and oncogenesis, geldanamycin obstructs the proliferation of cultured cancer cells and shows anti-cancer activity in experimental animals. Although the precise mechanism of the effect of HSP90 inhibitors on cancer cells remains to be clarified, HSP90 inhibitors will be potential and effective cancer chemotherapeutic drugs with a unique profile. In fact, a modified geldanamycin with lower toxicity, 17-allylaminogeldanamycin (17-AAG), has been examined in phase I clinic trials with encouraging results.